Abstract-We consider α set as a generalization of convex sets. In this paper it is proved that the distance from α-set to its convex hull in the Hausdorff metric is small. An estimate of this distance depending on the value of α.
I. INTRODUCTION
The notion of α-set was introduced in the early 2000s in [1] , it was formed when considering certain management tasks related to the study of attainability sets of control systems. Attainability are usually nonconvex. These sets are a little different from the convex, others -very noticeable for some systems. These sets are a little different from the convex, but some of them are very noticeable different from the convex sets. In this connection there was a natural need in building a certain classification of the sets according to their degree of non-convexity. So the notion of α-sets in R n has appeared.
II. STATEMENT OF THE RESULT
Let A is a set in n-dimensional Euclidean space R n and a point z * ∈ R n \A. Under projection p(z * ) of points z * on A we mean the nearest point to z * of A. Let Ω A (z * ) = {p(z * )} -set of all projections p(z * ) of point z * to A; coΩ A (z * ) -convex hull of Ω A (z * ); con(coΩ A (z * ) − z * ) = {h = λ(z − z * ) : λ ≥ 0, z ∈ coΩ A (z * )} -cone in R n spanned by set coΩ A (z * ) − z * = {z − z * : z ∈ coΩ A (z * )}; H A (z * ) -set of all pairs (h * , h * ) of non-zero vectors h * and h
Definition 1: Let α A = α. Then the set A will be called α-set.
Note that 0-set is a conventional convex set. Examples of π-sets are a ring and a set consisting of two points.
Definition 2: Let M ⊂ R 2 . We call lacuna border site Γ ⊂ ∂M , which homeomorphic to the line segment such that its endpoints contained in ∂ co M and its interior points contained in int co M .
The purpose of this paper is to prove the following theorem.
Then, if all the lacunae of border ∂M can be represented in the form of graphs of continuous functions for which the abscissa axis parallel to the segment connecting the endpoints of the lacunae, Hausdorff distance
where
III. AUXILIARY STATEMENTS Lemma 1 (On the intersection of alpha graph with a vertical stripe):
Then
Proof: First, we note that since Γ is the graph of valued function, α Γ (z * ) always coincides with the value of the maximum possible angle between the two projections on Γ, released from point z * . The same is true for γ. To prove (2) Consider
Suppose that at some point O there is more than one projection on γ. Denote the value of maximum angle ∠A 1 OA 2 between the projections by α. This means that there is a circle Ω with center O and radius |OA 1 | such that Ω does not contain any points of graph Γ, except A 1 , A 2 , and, perhaps, some of the points on arc A 1 A 2 (see. Fig. 1 ). Now we show that there exists a point O ∈ R 2 \Γ, which has two projections O B 1 and O B 2 on set Γ (i.e., Indeed, set Γ ∩ Ω can not be placed only on boundary ∂Ω, because then we get into the first time. Consequently, set Γ∩Ω are located not only on boundary There are two possible situations regarding the location of points A 1 , A 2 and circle center O (Fig. 2, 3) . Given a point A 1 on the boundary of a half plane and a point B 2 inside it (Fig. 4) . By points A 1 and B 2 we can uniquely determine point O placed on infinite perpendicular A 1 H to the boundary of the half plane and such that |A 1 O| = |O B 2 |. Is required to determine the locus of points B 2 , for which
The answer to this problem is obvious and is shown in Fig.  4 . The shaded required domain is bounded by the boundary of the half plane and two rays emanating from the point of A 1 at an angle α/2 to the boundary. If we impose Fig. 4 in Fig. 2 , so that the rays of A 1 H and A 1 O overlap, one will find that the shaded domains will coincide inside circle Ω, therefore,
Now consider circle Ω with center O and radius |O A 1 | = |O B 2 |. If some points of γ 1 placed inside it, the same way we will move point O in the direction of point B 2 until we find a new circle with center O and radius |O B 1 | = |O B 2 |, which intersects the set γ 1 at a point B 1 . In this case the following inequality holds:
Thus
, and therefore we have proved inequality (2) .
By analogy with [2] we define epigraph and hypograph of Γ in the following way.
Then there will be the following assertion holds.
The proof repeats the proof of lemma 1. Notice, that
cross section diameters λ(S int (y
In addition, it is easy to show that if λ(S int (y)) = 0, then
Proof: Clearly, if the estimate of the maximum deviation graph Γ down exists, then it should monotonically depend on λ(S int (y)). So let us follow the change in S int (y) with a decrease y.
Choose a sufficiently small ε > 0. First we prove following evaluation
We construct a decreasing number sequence {y k }. Let y 1 = f (a). If λ(S int (y 1 )) = 0, then min [a,b] f (x) = f (a) and the lemma holds. If λ(S int (y 1 )) > 0, then choose points A 1 = (a 1 , y 1 ), B 1 = (b 1 , y 1 
Denote the open disk with center O 1 and radius
Choose a point C 2 = (x 2 , y 2 ) with minimum ordinate
Continuing in the same way, we obtain a sequence of points Fig. 6 ), that
Similarly,
...
Summing inequality (4)
, (5), ..., we obtain that
Consequently, for any n is performed
Decreasing number sequence {y n } is bounded below, hence it converges to some value y 0 , moreover due to (6) we have estimate
In addition, we note that monotonically increasing sequence {a n } is bounded from above, and monotonically decreasing sequence {b n } is bounded from below. Therefore,
. Then due to the fact that the site of Γ between points A * and B * is the α-set, there is a point
Hence, number sequence {y n } can not converge to y 0 > y * . Because of this contradiction
Now we note that there was arbitrariness in the construction of our sequence: at each step of the choice of points A k and B k , belonging to boundary S int (y k ) was quite arbitrary. If we consider all such sequences, then we come to the conclusion that all points (x n , y n ) of epi Γ satisfies inequality (6). This proves estimate (3). Passing to the limit as ε → 0 in inequality (3), we obtain the lemma.
IV. PROOF OF THEOREM 1
Consider set M and co M . Note that M -simply connected set, as α M < π. Therefore, ∂M consists of a set of sites, where it coincides with ∂co M , and the so-called lacunas. It is in the lacunas possible distancing sets M and co M in the Hausdorff metric. Let the section of the border between points P 1 and P 2 -one of those lacunas (Fig. 7) . Note that set M is located on one side of line P 1 P 2 , otherwise points P 1 , P 2 would not end points were lacunas.
Consider rectangular coordinate system Oxy such that axis Ox was a parallel P 1 P 2 and axis Oy was sent from set M . Suppose that in the coordinate system P 1 = (x 1 , y 1 ), P 2 = (x 2 , y 1 ). By assumption of theorem the section of boundary ∂M between points P 1 P 2 can be represented in a graph Γ = {(x, y) : y ≤ f (x), x 1 < x < x 2 } of some continuous function f (x).
Due to the fact that all points of M are below line P 1 P 2 , it follows that hypoΓ is the α-set, otherwise, set M did not constitute a α-set.
Thus length |P 1 P 2 | ≤ λ(M ) for any points P 1 , P 2 ∈ ∂M , where λ(M ) -diameter of set M .
By lemma 2 we have the following estimate for the deflection of the section border between points P 1 and P 2 :
Here |x 2 − x 1 | λ(M ). We also note that Hausdorff distance d(M, co M ) does not exceed maximum deflection of border ∂M from ∂co M . Thus, theorem 1 proved.
V. CONCLUSION
While we have considered only the special case of α-sets. However, we can hypothesize that estimate (1) is valid for all α-sets in R 2 . Most likely, some estimates analogues of (1) are valid and in spaces of higher dimension.
